Abstract
Introduction
For more than two decades overweight and obesity in Australia have been at the forefront of public health campaigns and public awareness due to their prevalence in both the paediatric and adult populations. Primary and secondary education institutions across Australia have long been sites for targeted health promotion aimed at reducing paediatric and teen rates of overweight and obesity with varying levels of success [1] . Other industrialised countries such as the United Kingdom and the United States of America have also chosen educational institutions as locations to employ health promotion aimed at reducing paediatric rates of overweight and obesity by targeting both knowledge and eating behaviours [2] .
With rates of overweight and obesity widely reported at epidemic status by medical professionals, statisticians and the media, both conditions continue to dominate public health campaigns aimed at prevention and methodologies for treatment [3] .
Literature Review
Shifts and trends of overweight and obesity in Australia are routinely represented through quadrennial National Health Surveys that are conducted by the Australian Bureau of Statistics on behalf of the Australian Government. Most relevant to this study are paediatric rates of overweight and obesity, occurring between the ages of 5 and 17 whereby children have increased levels of adiposity compared to peers of normal weight [4, 5] . The categorization of overweight and obesity in this age group within the National Health surveys is dependent upon self-reported measurements of height and weight which are used to calculate the Body Mass Index and compared to recommended cutoffs appropriate for each gender and age group [6] .
The most recent National Health Survey in 2011/12 revealed that there had not been a change in the proportion of children (5-17 years) who were overweight or obese from the prior two survey [5] . In 2007/08, 25% of children in this age bracket were overweight or obese, comprised of 17% overweight and 8% obese [7] . Data from 2011/12 shows that 25.3% of children were now overweight or obese, comprised of 17.7% overweight and 7.6% obese [5] . These figures show that over the past 5 years there has been stabilization in rates of paediatric overweight and obesity and that rates have plateaued. This is contrary to public perception of rates undergoing constant growth and reported epidemic status [8] .
The magnitude of prevalence of paediatric overweight and obesity in Australia outweighs any disagreement that may exist regarding accepted rates. Instead, it highlights instead the importance of obesity prevention strategies that aim to lower the number of Australian children with excess adiposity.
Health risks associated with being overweight and obese regardless of age or gender are widely reported and include risk of cardiovascular disease, high blood pressure and type 2 diabetes [5] with increased propensity of developing chronic disease that impacts on all aspects of health and wellbeing.
Being overweight or obese as a child has potential consequences for health into adulthood with children being more likely to have higher adiposity and continue unhealthy behaviours beyond their adolescence if they form these habits in early life [9, 10] . They are also more likely to become adults with decreased opportunities in employment, education, access to healthcare and be treated more negatively than their peers of normal weight [11] .
Not only are the effects of paediatric overweight and obesity related to mental health and quality of life, the biomedical health is affected as well. Adolescents who are obese are more likely than their peers of normal weight to have higher blood pressure, poorer ratios of blood lipids and have higher fasting insulin levels [12] . They are also more likely to experience symptoms during period of physical activity including heat intolerance, excessive sweating, heat rash, tiredness, shortness of breath, joint pain and headaches [13] .
Education related to health, nutrition and physical activity is delivered to children from a wide range of people and in many different environments, one of the most important being in school. In Australian educational institutions this formal education is delivered through the subject of Health and Physical Education (HPE), a mandatory subject for all students until midway through secondary school [14, 15] . Syllabus requirements for this subject in New South Wales include teaching health and nutrition in a way that prepares students with skills and knowledge that allow them to make healthy choices in lifestyle and physical activity throughout life [14, 15] . Due to these explicit syllabus requirements, HPE teachers appear to be more responsible for the nutrition and physical activity education for overweight and obese children than general teachers. Commonplace amongst practicing teachers is the reflection that they are often underequipped to teach in accordance with syllabus requirements as they lack appropriate levels of health and nutrition knowledge or do not have access to resources required to teach properly [16] .
Alongside deficiencies in adequate knowledge to teach nutrition is a rising issue of weight based prejudice held by practicing teachers towards overweight or obese children in their classes. This prejudice has been found to exist in both practicing and pre-service teachers and results in ineffective health promotion and health education [17] [18] [19] .
Weight based prejudice is an umbrella term that encompasses obesity bias, discrimination, antifat attitudes and stigmatization and occurs when an overweight or obese individual is pre-judged in a negative way [20] and is victimized [21] , resulting in feeling socially unacceptable or insignificant [22] . Implications of weight based prejudice towards overweight or obese children from their educators are large [23] . Their self-esteem and body image becomes eroded [24] and their social, psychological and physical health decline as they age [25] .
Of specific interest to this study are the antifat attitudes of pre-service HPE teachers and the changes in attitudes that occur over the progression of their degree from the second to their fourth and final year. Three studies completed in New Zealand, the United States of America and Britain over the past ten years show that as a cohort, pre-service educators possess prejudice, bias and antifat attitudes towards overweight and obese people and that this has the potential to effect their education style and quality.
The New Zealand study investigated prejudice in a similar group of university students enrolled in a Bachelor of Physical Education degree. Similar to the present study, participants were surveyed to investigate their prejudicial attitudes in their first and third year of their degree and attitudes were compared over time. The pre-service educators in this study displayed prejudice towards overweight and obese people which was greater in their third year of study than first and it was suggested that these attitudes were linked to belief systems and investment in physical appearance [18] . These results were similar to the earlier American study amongst tertiary students majoring in exercise science. These students exhibited bias towards obese individuals and associated them negatively with qualities such as laziness [26] . British students studying sport exercise and physical education degrees possessed similar attitudes, specifically towards obese children finding them to have lower body image, sport competence, physical condition, physical self-worth and global self-esteem than their peers of normal weight [27] .
As a group, pre-service educators have been shown to be at risk of being biased towards overweight or obese students, a phenomenon especially seen in pre-service health and physical education students [19, 28] .
Fat stereotyping attitudes demonstrated by pre-service educators include viewing overweight or obese children as weak willed, lazy and lacking self-control [29] . The impact of these attitudes is important as these beliefs can affect how the educators treat their students and in turn how successful the student is academically [30] .
It has been suggested that attitudes of weight bias towards overweight and obese children held by preservice HPE teachers culminate due to a lack of appropriate training during their formative years in tertiary education [30] . Common attitudes explicitly expressed by pre-service educators towards overweight or obese children include the perception that they are "ugly, awkward, gluttonous, stupid and worthless" [29] . A possible reason identified for educators to possess antifat attitudes is that the physical appearance of an overweight or obese child is the most apparent characteristic that assumptions can be made from , resulting in presumptions to be made regarding their physical capabilities, abilities and personalities [31] . As a result of the presence of stigmatizing and antifat attitudes from their educators, the school environment therefore has the potential to be detrimental to overall psychological, social and physical health of overweight or obese children in schools [32] .
Key aims of this research are to a) identify if preservice health and physical educators possess fat stereotyping attitudes, b) determine if these fat stereotyping attitudes are significantly different between gender and c) determine if these fat stereotyping attitudes change from second to fourth year of study.
Research methods and procedures
The methodology employed for this study was quantitative in design and was conducted in the tertiary education setting in Australia.
Participants
Students enrolled in a health and physical education degree at a major University in NSW participated in this study as part of their course requirements. Participants were surveyed in three consecutive years of study, from second to fourth and final year. At the time of first data collection 52 students were surveyed of which 37% were male (N=19) and 63% were female (N=33).
Retention rate to the final year of study was 67% with a higher number of female students withdrawing from the subject or choosing not to participate in the study than males. Data was collected anonymously and matched after the fact via reported dates of birth and self-reported measurements of height (to nearest 0.5cm). Mean age of females at the time of first data collection was 23 (SD=1) and mean age of males was 25 (SD=4).
Survey
Participants completed the Fat Stereotypes Questionnaire (FSQ) three times in consecutive years of study. The FSQ was chosen as it is a previously validated test (internal consistency ranged from α=0.65 to 0.71) used on both adults and children to assess fat stereotyping attitudes and association of characteristics with either fat or thin people [11, 33] . Five characteristics were assessed including happiness, intelligence, attractiveness, laziness and friendship as well as agreement with the statements that it is good/bad to be fat/thin.
The characteristic of friendship included three attributes: having lots of friends, having few friends and difficulty making friends. All other attributes measured one single characteristic. In total, nine pairs of statements were presented to study participants on a four point Likert scale from really disagree to really agree. Each pair required participants to rate their agreement with the statement for both fat and thin people. For example, "fat people are smart" and "thin people are smart".
Using the original FSQ method used by Davison and Birch, when coding the data and entering it for analysis, all statements that were negatively worded were reversed, for example "it is hard for fat people to make friends". In doing this, all scores were interpreted in the same direction. Also, this was done because participants may have been unwilling to mark their agreement with a negatively worded statement towards fat people openly and attempted to answer the questionnaire in a way that masks their attitudes or in a way that they think the researcher will find favourable [11] .
Next, discrepancy scores were calculated for each attribute or statement tested. This was done by subtracting the score from a thin person attribute from a fat person attribute. For example "fat people are happy people" score -"thin people are happy people" score. Discrepancy scores >0 indicate that the attribute is endorsed for thin people and scores <0 indicate endorsement of the attribute for fat people. A score of zero indicates no prejudicial attitudes. A mean of these nine scores was taken and a higher mean score indicated greater endorsement of negative characteristics with fat people and thus higher fat stereotyping.
Statistical Analyses
Data was entered into SPSS V.21 for analysis [34] and a series of parametric tests were run to assess the influence of gender and degree progression on attitudes. Significance was set at p<.05. When required, effect size for results was set in accordance with Cohen's cutoffs for eta-squared values with values of .01 being small, .06 being moderate and .14 representing a large effect [35] .
Results
Parametric tests including t-tests were conducted to determine if either gender or year of study significantly influenced the fat stereotyping attitudes of participants and scores were compared between groups and across time. Although Shapiro-Wilk tests revealed that the distribution of the data was not normal the parametric tests were still utilised as the violations were small and no other assumptions were violated [36] . demonstrated fat stereotyping attitudes, as seen in Table 1 . These attitudes are represented in scores greater or less than zero. These attitudes were displayed for individual characteristics, attributes and agreement for weight related statements as well as represented in the overall mean score for each group.
The characteristics of having lots of friends, having few friends and the attributes of happiness and being smart are not shown in Table 1 as they were not significantly different from the expected value of zero, representing a lack of fat stereotyping attitudes.
Gender and attitudes at each time point
To assess the impact of gender on attitudes in each year of study, three independent sample t-tests were conducted with gender as the independent variable and fat stereotype subscale scores as the dependent variables. Results from t-tests conducted are seen in Table 2 .
In second year of study the mean fat stereotyping score and 8 characteristics/attitudes were compared between males and females.
There was no significant difference in fat stereotyping scores on all but one statement between genders. On the statement that it is 'good to be fat/thin', a significant difference was seen between males (M=-0.74, SD=1.15) and females (M=-1.36, SD=0.90); t(50) = 2.19, p = .03. The magnitude of the differences in scores (mean difference = 0.63, 95% CI; 0.05 to 1.20) was large (eta squared = .11). This suggests that females demonstrate stronger fat stereotyping attitudes than males in their second year of study, specifically with an anti-thin bias.
Males and females in their third year of study were found to have significantly different scores on one subscale question of happiness. Males (M=0.28, SD=0.46) and females (M=-0.29, SD=0.81) both showed stereotypical attitudes of approximately the same magnitude however males were more likely to associate happiness with being thin and females associated happiness with being fat; t(40) = 2.68, p = .01. The magnitude of difference in scores between gender (mean difference = .57, 95% CI; 0.14 to 1.00) was large (eta squared = .18).
No significant differences were found between gender and all scores in the fourth year of study.
Degree progression and attitudes split by gender
To determine if there was a change in fat stereotype scores between years of study, a series of paired sample t-tests were conducted on each gender between the students' second and third, third and fourth and second and fourth year. No significant differences in mean scores were found for males across time.
Amongst females, there was a significant difference in scores on the characteristic of 'difficulty making friends' with scores becoming worse from third year of study (M=-0.08, SD=0.49) to fourth year (M=-0.38, SD=0.65), t(12) = 2.31, p<.05 (two tailed). The mean decrease in scores on this characteristic was 0.31 with a 95% confidence interval ranging from .02 to .60. The effect size of this was large (eta squared = .31). As scores were negative this characteristic was endorsed for fat people rather than thin, representing the stereotype that fat people have difficulty making friends.
Between the second and fourth year of study the largest significant difference was seen amongst females on the attribute of happiness. Endorsement of this attitude changed from thinness in second year (M=-0.44, SD=0.89) to fatness in fourth (M=0.19, SD=0.91) and this change in score was significant, t(15) = -2.61, p<.05. With larger scores representing higher levels of fat stereotyping attitude regardless of endorsement for fat/thin, attitudes in second year of study are seen to be worse than in fourth year. The mean change in score on this attribute was -0.63 with a 95% confidence interval ranging from -1.14 to -0.12. Again, the effect size was large (eta squared = .31).
Discussion
The FSQ was developed for use in both adults and children and in the first study completed that used it, stereotyping attitudes were found across all groups with positive characteristics associated with thin people and negative characteristics with fat people [11] .
The presence of fat stereotyping attitudes is mirrored in this study as the pre-service HPE educators also demonstrated small to medium levels of stereotypical attitudes on various characteristics and statements about fat and thin people. Where Davison and Birch [11] found statistically significant endorsements of negative attitudes towards each of the nine characteristics or statements tested, this study found significant endorsement for three characteristics and two statements; difficulty making friends, attractiveness, laziness and it is good to be fat/thin and it is bad to be fat/thin.
In the 2004 study [11] the attitude that it was bad to be fat and good to be thin were found in both children and adults as expected however in the present study answers provided indicated that there was the significant belief that it was both good to be fat and bad to be fat. The degree however to which these attitudes were exhibited were small with values close to zero, indicating that no strong attitudes were held by the pre-service HPE teachers for the good/bad statements. Table 2 . Mean discrepancy scores for each attribute/characteristic tested by the Fat Stereotypes Questionnaire for both males and females in each year of study surveyed. Note, * indicates a significant t-test result, p<0.05
Just as Davison and Birch's participants were significantly likely to attribute laziness and having difficulty making friends with fat people, the preservice HPE teachers in this study exhibited similar attitudes finding fat people more likely to have difficulty making friends and be lazy than thin people. One difference in significant results between this study and Davison and Birch's study is for the characteristic of attractiveness. The 2004 participants attributed being good looking with being thin whereas the pre-service HPE teachers were more likely to attribute attractiveness with being fat, although the degree of attitudes were small with scores not deviating far from zero.
The overall degree of fat stereotyping attitudes held by participants in this study were also not as high as those observed in Davison and Birch's study which recorded a total fat stereotype score of 0.43 ± 0.03 for females and 0.40 ± 0.03 for males indicating a preference for thinness over fatness. In this study, the total score across the three years ranged from -0.27 ± 0.41 to -0.35 ± 0.41 with the negative score indicating endorsement of the characteristics for fat people and a small degree of fat stereotyping.
The presence of fat stereotyping attitudes amongst pre-service educators is not novel with previous research demonstrating negative attitudes and stereotyping towards overweight and obese children by pre-service physical educators [37] . Not only have these attitudes been found in pre-service educators but ones practicing in schools who view thin children as happy compared to fat children who were perceived as lazy and having difficulty making friends [17] . The presence of negative attitudes amongst practicing teachers points to the importance of identifying and ameliorating any weight bias prior Specifically within the Australian context, the obesity bias of tertiary students in their final year of a health related degree was compared to non health students, similar to this study as the cohort were in their final year of study and were destined to be employed in positions involving health promotion and obesity management. Key findings of the study were that students enrolled in health related degrees possessed significant levels of obesity bias as did those who were not, often reporting that obese individuals lacked willpower [38] . This local research points to the need for a pedagogical approach towards reducing negative attitudes towards obesity, employed in tertiary institutions with existing health curricula.
Consistently across each year of study, 90% of the total sample in the present study demonstrated stereotypical attitudes, slightly higher than the reported average 83% in Greenleaf, Martin and Rhea's study [39] conducted on male and female college students aged between 18 and 45, although the bulk of scores indicated that the degree of stereotyping was not large as scores were close to zero. While negative traits were associated with fatness in this research, an Italian study found the opposite was true for a group of female psychology students who when surveyed with the FSQ attributed mainly positive traits with fatness in other females such as happiness [40] .
When comparing attitudes across all three years of study, fatness was associated with both negative and positive qualities. Positive aspects included agreement on the statement that it was good to be fat, that fat people were smart, happy and good looking. Negative qualities endorsed included laziness, having few friends and it generally being bad to be fat. Consistently in each year of study thinness was equated with the ability to have lots of friends and overall mean score represented a bias towards fat people.
Implications of these attitudes are far reaching to the health and physical education provided to overweight youth as previous research has shown that personal beliefs and attitudes held by educators can influence both the quality and quantity negatively [39] . Repercussions of this include a decrease in the motivation, performance and enjoyment of health and physical education by obese youth as well as lower expectations for physical tasks and less frequent feedback provided to them by educators with bias [41] .
Significant differences in anti-thin attitudes between females and males in their second year of study were unpredicted and although were not statistically significant in the following two years of study, remained consistently biased between each gender. The agreement with the statement of it being 'good to be fat' may be due to the fact that participants may have been reluctant to openly agree with attributes for fatness that would reveal their bias explicitly. By providing participants with the option of agreeing with the attribute for thinness as well the questionnaire was designed to combat this however it is possible that participants were aware of possible identification of negative attitudes and answered accordingly [33] . Gender also influenced attitudes in third year of study on perception of happiness and fatness. Interestingly, males in their third year of study were more likely to associate happiness with thinness (pro thin) whereas females associated it with fatness (pro fat). This significant difference in bias was not seen for any other characteristics or attributes nor in other years of study.
Degree progression was seen to have the largest impact on perception of happiness and friendship of fat people by participants with largest changes in attitudes occurring between second and fourth year of study. This suggests that stereotyping based upon weight increases as education advances although more research is required to determine which factors influence this change amongst pre-service HPE teachers.
Limitations of this study include the small sample size in each year group especially after splitting by gender. Other information known to influence stereotyping attitudes include level of education, ethnicity, eating behaviours and level of preoccupation with physical appearance [33] and these factors were not measured in the current study. Given the nature of how the sample was collected as one of convenience, caution must be used in comparing the participants to other groups of preservice educators as the group may not accurately represent the typical group of pre-service HPE teachers in Australian or worldwide schools. Also, women have been found to show lower levels of obesity based stigmatization and stereotyping than men and this may have influenced the mean scores of this study as the proportion of females was higher than males [42] . Also, no comparison group was used in this study who were not undertaking a health related degree to compare attitudes against.
Future research conducted into this area of weight bias can explore other factors influencing attitudes including extrinsic and intrinsic ones and ways to measure the quality of education provided to overweight or obese children as practicing teachers. While the levels of weight bias found in this study were low their presence amongst the cohort suggest that pedagogical approaches to combatting obesity bias are required in Australian tertiary educational institutions with the aim of mitigating negative attitudes that effect the education of obese children.
